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OCHEONOSIS is an affection of such extreme rarity that no apology is needed
for calling attention to the- following case:—

Mrs. T., widow, aet. 67, was admitted to the Swansea Hospital, on June 15,
1907, complaining of a large ulcer on each leg; she showed patches of dark
pigmentation in the eyes and ears, and had been passing urine of a black colour.
These symptoms were recognized to correspond with those presented by the
patient who came under Dr. Pope's care in Leicester Infirmary in 1895: an
excellent report of that case, with coloured plates, appeared in the Lancet of
Jan. 6,1906, and was reproduced in the Medical Annual of 1907.

Family and personal history. • No similar condition is known to have
existed in any of her relatives. She has borne five children. She has never
been troubled with varicose veins or bad legs during her pregnancies. With the
exception of her ulcered legs she has always considered herself a strong and
healthy woman.

About thirty years ago, and some few years after her last confinement, she
was admitted to the Swansea Hospital under the care of Dr. Latimer, suffering
from large ulcers of the legs. They healed in a few weeks' time, but shortly after-
wards broke down again. The ulcers spread, became very painful, and have
never since shown any signs of healing. Carbolic oil (1 in 20) was found to
give greater relief from pain than any other of the many applications that she
tried, so that for nearly thirty years she has applied strong carbolic dressings
twice daily to raw surfaces of some considerable extent.

Six years ago she first noticed that the whites of her eyes and her ears
were turning black. For about eighteen months before admission she noticed
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that her urine was occasionally black. At times it was passed quite black ' like
soot', at other times it only turned black some hours afterwards.

During this period the urine was, she thinks, of a natural colour more often
than it was dark. - .She noticed nothing unusual in regard to the amount or the
frequency of micturition.

Condition on admission.

The skin of the face, neck and hands has a decidedly sallow tint compared
with the covered parts of the body. There is a small naevus on the lower lip.
There is a small patch of xanthoma on each upper eyelid.

Eyes. There are two patches of pigmentation in each eye situated laterally
in the sclerotic midway between the corneal margin and the inner and outer
canthus when the eyes look straight ahead. Each patch has irregular edges and
is circumscribed by a zone of normal sclerotic. There are prominent blood
vessels running laterally from the periphery of the globe to each pigmented
area. The pigment varies in colour from a blue-black at the circumference to
a brown-black in the central parts (the colour here being evidently due to the
freer vascularization). The portions of the globe above and below the cornea
are quite free from staining and are of that transparent bluish colour often
seen in old age.

The cars. Both ears show a large area of pigmentation which, seen from
the front, involves the conchar concavity of the antihelix, leaving the tragus
lobule and helix free. The colour is a deep slate-blue, especially dark at the
prominent ridges which border the concha. The staining of the left ear shows
this posteriorly. The skin is not involved, the pigment evidently lying in the
cartilages.

The hands. The extensor tendons, as they pass subcutaneously over the
metacarpo-phalangeal joints are of the same venous blue colour as the surround-
ing superficial veins. With clenched fist the knuckles show just a suspicion
of blue. There are small varicosities of the.vessels about the palmar surface of
the fingers. .

The feet. No pigmentation is to be seen. The cartilage of the nose is not
stained. The ribs are too well covered to be seen. There is no staining around
any of the large joints. Her muscles are soft and her gait unsteady owing to
her long residence in bed. The reflexes are normal.

At the lower and middle third of each leg there is a large ulcer some
5 or 6 inches long, on the left side completely surrounding the limb, but on the
right leaving a small bridge of skin posteriorly. Each ulcer is shallow, the
edges look healthy and clean cut and are neither undermined nor unduly
prominent. The surface is an angry red covered with small sharp granulations;
there is little discharge and no offensive odour. The ulcers bleed readily and
are acutely painful to pressure.

Urine. On admission a careful examination was made by Dr. Florence
Price. Sp. gr. 1010, pale amber, acid; no albumin or sugar; no blood, pus,
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or other deposit. A microscopic examination of the centrifugalized deposit
showed a few squamous epithelial cells, white corpuscles, and amorphous
urates. The urine did not change colour on addition of alkalies or after
standing for 48 hours.

The urine has been carefully watched daily for more than 5 months with
only negative results, no discoloration or other abnormalities have occurred,
the specific gravity has varied between 1010 and 1024, the most constant figure
being 1020.

Shortly before admission, when she first came under my care, I made
a hasty and superficial examination of a specimen of her urine. It was of
a dirty black colour with no suspicion of green, it became darker on standing
and contained a substance which with heat reduced the copper of Fehling's
solution. Unfortunately a more careful analysis was postponed until I could
avail myself of the facilities afforded by a hospital ward, a delay which I have
had ample cause to regret. For, as I have already pointed out, the urine has,
since her admission on June 15, displayed no pathological changes and this in
spite of every attempt we have made to place our patient under conditions
precisely similar to those prevailing at her own home. The strength of the
carbolic oil has been increased from 1 in 20 to 1 in 15, and for a time the
dressing was procured from the same source as she had herself obtained it for
very many years.

At the time of writing these notes, i.e. five months after her admission
to hospital, there is a noticeable improvement in the colour of her face; the
sallow tint has to a great extent disappeared, the staining of the ears is certainly
less intense, and there is some diminution in the pigmentation of her eyes. The
carbolic dressings have been continued, and the ulcers are steadily healing,
so that now the absorbing raw surface is barely half what it was. The patient
is bright and cheerful, and expresses herself as feeling quite well.

Summary. The fact that the last three cases reported, viz., Pope's (1),
L. Pick's (2), and the present case, each have a history of many years' association
with carbolic acid; makes it impossible to deny that the staining of cartilage
and fibrous tissue typical of ochronosis can be produced by the absorption
of phenol in small, but long-continued doses. This assumption is further
strengthened by the fact that in this patient the staining of skin and other
parts has obviously decreased as the ulcers have healed, and the absorption
of the carbolic diminished in quantity.

Another point of interest is that the pigmentation has selected those parts
of the body exposed to light—thus the hands, face, and neck alone are of
a dusky hue; the cartilage of the ears is affected, while that of the nose escapes;
the sclerotics are stained only in the more exposed parts; the extensor sheaths
of the hands are stained, while those of the feet are free of pigment.

I can think of nothing to explain the abrupt manner in which this patient,
on admission to hospital, ceased to pass the dark urine; the fact is interesting,
but none the less deplorable. from a scientific point of view. Dr. Garrod,
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however, has analysed the urine from time to time, and he is able to assert
that the specimens give ample evidence of a slight carboluria, although in-
sufficient to reduce the copper in Fehling's solution, or to show the ordinary-
tests for hydroquinone.

Our thanks are due to Prof. Osier, who saw the case at the hospital, and
Dr. Garrod for the great personal interest they have taken in this patient,
and for their kindness in adding the following notes. I am indebted to
Mr. H. A. Chapman, of Swansea, for the picture from which the accompanying
plate has been produced.

THE CLINICAL FEATURES OF OCHRONOSIS.

In a majority of the cases there are no symptoms directly associated with
the staining of the cartilages and fibrous tissues. There is nothing in the
anomaly of nutrition which either impairs health or shortens life. The three
things for which patients consult a medical man are, the condition of the urine,
which easily excites attention, the disfiguring pigmentation of the face and ears,
and the associated arthritis.

In the alkaptonuric group the presence of a copper-reducing substance in
the urine has not infrequently led to the diagnosis of diabetes. This was the
case in two members of the Maryland family which I have described (3). One
brother was the first case of alkaptonuria recognized in the United States.
He had applied for a Life Insurance, and Dr. Barton Brune determined the
presence of a copper-reducing substance in the urine. For a time he was supposed
to have diabetes, but in conjunction with Professor Marshall, of the University
of Pennsylvania, Dr. Brune worked out the nature of the substance in the urine,
and the man was accepted as a good life. The brother, whose case I have
reported fully, had been an active politician and business man, and in the
year 1894, came to Europe for a prolonged rest. He had cardiac arrhythmia,
and his Paris physician found a copper-reducing substance in the urine, and
told him he had diabetes. He took the Carlsbad cure, and subsequently came
under the care of a Berlin physician. He became very much worried over his
condition as the supposed diabetes persisted. He was referred to me by his
London physician. At first I, too, had no doubt at all as to the question of
a glycosuria, but in a short time Dr. Futcher determined that the case was
one of alkaptonuria. Now that the knowledge of this condition is so much more
widely diffused, there is not the same likelihood that this mistake will be
repeated.

In the group of cases with carboluria, to which Dr. Reid's patient belongs,
there is still less chance of mistake now that we recognize that ochronosis may
be present.
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The pigmentation. This it is which gives the characteristic feature to
ochronosis, and it was the blackening of the cartilages that suggested to Virchow
the name. We now know that it is not only in alkaptonuria that this pig-
mentation may occur, as in the case here reported it has been associated with
carboluria. The staining is very widely diffused, involving all the fibro-carti-
laoinous structures, and even the coats of the arteries and the endocardium.
Clinically, the pigmentation is evident in the sclerotics, the skin, and in the
thinner external cartilages and tendons.

The pigmentation of the eyes is very characteristic, and is very well shown
in the annexed plate. The staining is in the sclerotic, in the exposed
portion, in either a semilunar or a v-shaped patch on either side. In none
of the cases has all of the exposed sclerotic been involved, but there has been
a clear part between the corneal margin, and another between the pigmentation
and the inner or outer canthus. In one of my cases, under observation for
nearly ten years, there was a progressive increase in the extent of the pigmenta-
tion, but here, too, it has not involved all of the exposed parts. In one instance
there was a small patch beneath the upper eyelid. In another there was slight
staining at the margin of the cornea. The colour varies from a deep brown
to a jet black.

This type of pigmentation of the eyeball is almost pathognomonic of
ochronosis. It differs from the pigmentation of the conjunctiva seen in the
negro, and occasionally in Addison's Disease. Moreover, in all the reported
cases it has, I believe, been symmetrical. A local spot of pigmentation is
occasionally, met with on the sclerotic without any obvious cause. Such
an instance I saw in a young girl of eighteen or nineteen, to whom the spot
of jet black pigment in the sclerotic on the outer side of the left eye was
a source of great annoyance.

Pigmentation of the skin. In only a few cases of ochronosis has the
skin been affected. In Dr. Reid's case here reported there is no involvement.
In one brother of the Maryland family the skin presented a very remarkable
appearance. Over the nose and cheeks, in a distribution very like that of lupus
erythematosus, the skin had a coal-black colour. I thought at first that
it might be due to comedones, very thickly set together, but I soon found
that it was an intense melanosis of the skin itself. The line of pigmentation
over the nose was narrow, and then widened as it passed to the cheeks and
extended over the malar bones and along the zygomata. The extent of the
staining has increased within the last few years. There was no thickening of
the skin, which could be picked up easily. He has also at present, Dr. Futcher
tells me, a commencing pigmentation of the back of the hands. The character
is very remarkable, quite unlike any ordinary pigmentation, either the brown
discoloration of Addison's Disease, or the steel-grey staining of argyria. It
is like a pure melanosis, just as if a patch of the blackest negro skin had been
inserted. Neither this man's brother, nor sister, nor son, all of whom had

•alkaptonuria, presented any change in the skin. The extent to which the
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pigmentation may occur in the cases associated with chronic carboluria is well
illustrated in the case reported by Dr. Pope. The face was uniformly pigmentefl,
and of a deeper colour than the deepest Addison's Disease. While the face was
chiefly involved, there was also staining of the hands, particularly the palmar
surfaces.

Even when widespread, the staining of the cartilages and fibrous tissues is
only visible in certain situations. By far the most characteristic, and in a
situation that at once attracts attention, is the pigmentation of the ears. This
is very well shown in the plate in Dr. Reid's case. The staining is of a blue-
black or leaden colour, very like that produced by dilated veins. I t is deepest
in the concha, and extends along the antihelix. In certain positions, and when
the light falls into the ears, the colour is very striking. It was present in three
of the four alkaptonurics in the Maryland family. It also occurred in Dr.
Ogden's patient in Milwaukee. I have not noticed the pigmentation of the
cartilage of the nose or of the larynx, nor of the eyelids, though these are
situations in which it should readily be seen in advanced cases. The staining
of the fibrous tissues and tendons is best seen about the knuckles, the knees, and
the tendons of the feet. When the patient makes a fist, the knuckles stand out
a steel-grey colour, and the same tint may be seen along the tendons.

Arthritis. Four or five of the reported cases have had chronic arthritis.
The two brothers of the Maryland family also had for years irregular joint
troubles, but the most remarkable feature was the gait, characterized by a
slight bend or incline forward of the trunk, and a curious waddle in walking,
a sort of 'goose gait'. With this I could never determine any definite lesion of
the hip joint itself. The cases reported, which have been tabulated by Pope (1),
show that the patients have been the victims of a variety of maladies, particularly
tuberculosis, arterio-sclerosis, heart disease, and, in the carboluria cases, chronic
ulcer, treated for a period of many years with carbolic acid lotions. A full
discussion of the relation of ochronosis to alkaptonuria and other conditions
will be found in L. Pick's papers in the Berliner Klinische Wochenschrift,
1906,' and is considered in this number by Dr. Garrod.

THE URINE IN OCHRONOSIS.

In the appearance of the affected tissues, and in the distribution of the
staining, cases of ochronosis resemble each other very closely, but they differ
widely as regards the presence of abnormal pigment in the urine; so much
so indeed, that the conclusion can hardly be avoided that even the few recorded
examples of this very rare condition fall into distinct groups, and that the
blackening of the cartilages and other tissues, which constitutes ochronosis, may
result from several different causes.

It must be confessed that our knowledge of the urinary changes is still
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so imperfect that no definite statements are yet warranted. The known facts
merely suffice to indicate profitable lines "of investigation to. be followed in
future cases.

Now that the recognition of the characteristic pigmentation of the ears,
sclerotics and skin, which usually accompanies the blackening of the deeper
structures, has rendered possible the recognition of ochronosis during the life-
time of the patients, far better opportunities are afforded for a systematic
examination of the urine, than when the diagnosis could only be established
at a post-mortem examination; and we may reasonably hope that such an
examination will be carried out in any suspected case.

In the accounts of some of the recorded examples (4,5,6), no mention is made
of any peculiarity of the urine, and we may infer that in these cases there was
no pigmentary anomaly sufficiently obvious to attract attention.

In nine cases, including that here recorded, the excretion of dark urine,
or of urine which became black on standing, has been described as a continuous or
intermittent phenomenon. Three of these were well authenticated cases of
alkaptonuria, and although in none of them has the staining of the cartilages
been verified post-mortem, the identity in character and distribution of the
visible pigmentation with that observed in verified cases of ochronosis leaves
practically no doubt as to their nature; especially as in a case recorded by
Pick, a diagnosis made during life, on precisely similar grounds, was fully borne
out at the autopsy.

In two other cases in which the cartilages showed the ochronotic staining
post-mortem, there was strong reason to suspect that the patients were alkapton-
urics, although the authors who described them were unable to satisfy them-
selves completely on this point. In both instances the quantities of urine
available for chemical investigation were very small. In Albrecht's case (7), the
urine blackened on standing, reduced Fehling's solution, and also reduced am-
moniacal silver nitrate solution in the cold. Zdarek's (8) search for homogentisic
acid was carried out upon only 20 c.c. of urine removed from the bladder
after death, and his failure to obtain crystalline lead homogentisate from so
small a specimen does not appear to me to afford conclusive evidence of absence
of the acid in question. In Clemens's case (9), which is very briefly reported
in a discussion at the Congress fiir innere Medicin at its last meeting (April,
1907), only half a litre of urine was available, as the moribund patient passed
everything under him. The behaviour with Trommer's test, viz., the appear-
ance of a brown colour even before heating, and independently of the separation
of cuprous oxide, which Clemens regarded as unlike that of an alkapton urine,
is in my experience a constant appearance with such urines, as also is a distinct
darkening with Nylander's test, not due to reduction of bismuth, but to the
action of the hot alkaline reagent upon homogentisic acid.

Clemens obtained a crystalline lead salt of an abnormal acid, but his
analytical results were not such as were to be expected if the product were
lead homogentisate. Nevertheless, it is at least possible that further investi-
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gation, had more urine been available, might have shown that this was really
a case of alkaptonuria.

However, the possibility cannot be wholly excluded that under certain
conditions urine is excreted which closely resembles alkapton urine in its
properties, but in which the abnormal ingredient is not homogentisic acid, but
some closely allied substance. Both Albrecht's and Clemens's patients were in
the last stage of tubercular disease.

Von Moraczewski has described a case of alkaptonuria which apparently
developed towards the end of life in a patient dying of tubercular disease.
A lead salt was obtained from the urine, and the acid isolated, therefrom had
the correct melting point of homogentisic acid. In the record of the autopsy,
no mention occurs of blackening of the cartilages, which could not have escaped
notice if present. Furbringer also described the autopsy on an alkaptonuric,
and, here again, no mention is made of pigmentation of the cartilages.

It will be seen, then, that of 14 cases of ochronosis recorded, three have
occurred in well authenticated alkaptonurics, and in two others alkaptonuria
was strongly suspected. In no case of unquestionable alkaptonuria has the
blackening of the cartilages yet been demonstrated post-mortem, for in the
two cases in which such demonstration was possible, the presence of alkaptonuria
was not established beyond possibility of doubt. Nevertheless, in spite of the
difficulty of explaining the oxidation of homogentisic acid within the tissues,
it can hardly be doubted that alkaptonuria is a cause of ochronosis, although it
seems certain that it is not the only cause. i

In three other cases, excluding the present one, black urine was passed over
long periods, but all the evidence available points to there not having been cases
of alkaptonuria. In Hansemann's case (10) there was a history of the excretion
of black urine for no less than eighteen years. Salkowski, who examined the
fresh urine, found that it gave none of the reactions of melanuria, and Lang-
stein (11), who only had the opportunity of examining a specimen which had been
kept for some years, could find no evidence of the presence of homogentisic acid,
and considered that alkaptonuria could be definitely excluded. He anticipated
the objection that during the long keeping the homogentisic acid might have
been destroyed, but I may mention that I was able to recover this acid from
some specimens of alkapton urine which had been kept for eight years, which
were perfectly black, and alkaline in reaction.

In Hecker and Wolf's case (12) dark urine had been passed at intervals for
eleven years. The urine varied in colour, and darkened on standing, but
only specimens which had a brown tint when passed became actually black.
Addition of ferric chloride caused immediate blackening, just as with true
melanuria, and other oxidizing agents produced a similar effect. The urine
did not reduce Fehling's solution, and alkaptonuria wras obviously excluded.
This is the only instance in which the dark urine associated with ochronosis has
been shown to give the characteristic reactions of melanuria. In cases of
melanotic sarcoma with melanuria, pigmentation of the cartilages has not been
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met with, but in such cases the period during which melanogen is circulating
in the blood is usually short

The two remaining cases appear to form with the case here described
a definite group. In all three instances ulcers on the leg had been treated for
many years by the application of strong solutions of carbolic acid, and it is
difficult to avoid the conclusion that this was the actual determining cause of
the ochronosis.

In Pope's case the ulcer had existed for twelve years. The surface pig-
mentation was extreme as the picture of the patient well shows. . The urine
was almost black, gave a dark brown precipitate with liquor ferri perchloridi
and a slight white precipitate with bromine water, No sugar or other copper-
reducing substance was present. The colour varied in intensity, and was
attributed at the time to carboluria.

Pick, whose case resembled Pope's so closely that the picture of the one
patient might be taken as a representation of the other, attributes the ochronosis
in both to the application of carbolic acid, but the urine in his case showed
no darkening, and Langstein (13), who examined it, was able to exclude both
melanuria and alkaptonuria.

In attributing the ochronosis in these cases to a mild form of carbolic acid
poisoning, with the circulation for years of small amounts of phenol and its
derivatives, Pick does not suggest that the cartilage pigmentation was due
to hydroquinone derivatives themselves, but to melanin formed from such
substances by the action of a tyrosinase.

It is unfortunate that in the present case the blackening of the urine,
which had previously been present, was wholly absent during the patient's stay
in hospital, but it is a suggestive fact that it ceased with the discontinuance
of the carbolic application. No sufficient evidence is forthcoming as to the
nature of the pigmentation, but at that time the urine had a slight reducing
action, as in carboluria. A specimen passed in hospital which I had opportunities
of examining, did not darken on standing, even when ammoniacal decomposition
had set in. All the reactions of melanin and of alkapton urines were wholly
wanting. Dilute ferric chloride solution gave neither the transient blue colour
of alkaptonuria, nor the blackening of melanuria. The urine did not reduce
Fehling's solution. In a second specimen sent after the carbolic application
had been resumed, but when the ulcers on the leg were nearly healed, the
aromatic sulphates amounted to over 85% of the total sulphates, and the urine
had a slight smoky tint.

It will be seen from the above summary that whereas the nature and origin
of the urinary pigmentation in some cases of ochronosis remains obscure, there
is good reason to believe that in one group of cases the ochronosis is due to
the metabolic error which is known as alkaptonuria, and in another has its
origin in the local application of carbolic acid extending over many years.

P 2



208 QUARTERLY JOURNAL OF MEDICINE

REFERENCES.

1. F. M. Pope, Lancet, Lond., 1906, vol. 1, p. 24.
2. L. Pick, Berliner klin. Wochenschr., 1906, vol. 43, pp. 478, 509, 556, 591.
3. W. Osier, Lancet, Lond., 1904, vol. 1, p. 10.
4. R. Virchow, Virchow's Archiv, Berlin, 1866, vol. 37, p. 212.
5. E. Bostroem, Festschrift zu H. Virchoio's lOjahr. Geburtstag, Berlin, 1891, Bd. 2,

vol. 29, p. 177.
6. Heile, Virchow's Archiv, Berlin, 1900, vol. 160, p. 148 (2 cases).
7. H. Albrecht, Zeitschr.f. Heilkunde, Berlin, 1902, vol. 23, p. 366.
8. Zdarek, Ibid. p. 379.
9. Clemens, Verhandhmgen des Cong.f. innere Med., Wiesbaden, 1907, vol. 24, p. 249.

10. v. Hansemann, Berliner Min. Woclumschr., 1892, vol. 29, p. 660.
11. Langstein, Hofmeisters BeitrSge, Brunswick, 1903, vol. 4, p. 145.
12. Hecker und Wolf, Festschrift zur Feier d. 50juhrigen Bestehens des Stadtkrankenliauses

zu Dresden-Friedrichstadt, 1899, p. 325.
13. L. Langstein, Berliner Hin. Wochenschr., 1906, vol.43, p. 597.

PLATE 32.

Case of ochronosis showing pigmentation of the sclerotics and the cartilages of the ears.
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